DOCOMBNT BESOME 



ED 190 362 

TITLE 



INSTITUTION 

SPONS AOINCY 

POB DATE 
NOTE • 



EORS PBICE 
DESCBIPTOPS 



IDEMTIFIEPS 



S£ 031 306 

BOTiar, John p.-, Ed-: HathFayt James A,, Ed- 
Probing the Natural wori;\a. Level iii, Pecord Book, 
sttident Guide: ERvironmetvtal Science. Inter oediate 
Science Curriculum > study.' 

Florida state oniv,, Tallahassee. Dept. of Science 
Education. 

National Science Foundation, Washington, D.c.s Office 

of Education (DHEW) , Washington, D.c». 

72 

7Bp.j For related documents, se^ SE 031 300-330. ED 
(|35 559-560, ED 0U9 032, and ED 052 940.' 

HF01/PC0U Pitis Postage, 

.^H^^.?^,l^?*aL ^ducatio Graile 9; *Individualiied 

Instruction: Industry; Instructional Materials: 
Junior High Schools: *Laboratory Manuals: Laboratory 
Procedures: Natural Resources; Recqrds (Forms) : 
♦Science Activities: Science Course Improvement 
Projects; Science Education: Seconaarir Education: 
Seeondai-y School Science: Worksheets 
♦I^nter mediate Science Curriculum study • ' 



ABSTSACT 

/\ ... , This is the student's edition of the Recoru Book 

wnicft accompanies the unit "Environm^ntaT Science" of the 
Intermediate -Science Curriculum Study riSGS) for level III students 

^® provided for answers to the questions from the 
student's text as well as for the optional excursions and tiie self 

An introductory note to the student explains how to use 
the book. (SA^ 



* Beproductiors sup{.lied by EDPS are the best that can be made * 

* ,frein the original document, * 



MM? 



t 



is 



Ul 



NAf tOMAW IN$TtTUt« OP 
ftMICMtOM 

eueto ixACTtv as AcceivCD ^tOM 

THfi PCDSONCt CtOANl^AtlOMOfllGl^»* 
AVtNOlT POINTS dl^ VIEW on OPINIONS 

StNT O^rtClAW NATIONAU INSTITUTE 01^ 
60UCATI0N POSITION OA POU«CV« 



I 



t • •.^:^•^!:•^'- 



"fEFIMiS&iON TO RgPROOUCE THIS 
I' MAtERfA. HAS 8EEN GRANTED BY 

Mary L. Charles 



of tha NSF 



TO THE EBtlCATIONAL RESOURCES 
tNPORMATiON CENTER (ERIC)." 



C3 



liv: 



5: -t •"•yj 



S 



f 



■t4 



SCIENCE 
CUPRlCUUiM \ 



ERIC 




...... . „^vj- .:,.v/t?^;.;;:^-^.t^ 



THIS "BOOK IS THE PROPERTY OF: 


t 








PBOVIMCE 




CaUNTY 


Enff t tnf eimetion 




tn tpcifM 




SrHOOL mSTfitCT 


to tkt toft OS 




imtnictwa 








• 


ISSUED 70 Unfl 


COND 


moN 


ISSUBO 


REfURNBD 


• * 




• 




M «••••««•••«• M «••« M «•< 


MMMMMMMMMMMM 


# 


• •f • M MMM WMM ••••••• 


MMMMMMMMM*«*«*« 
• •**MM**MMMMMMM 
IMMMMMMM* MMMM* 





















PUPILS to whom fhtt iMf^ook it ist&i«d mutf not wit« on ony pOQO « 
or mork ony poii of if in ony woy» ^ditsumoblo textbooks oxceptod. 

\, T«Qch«rfi should Ihol tfi« pvpil't nam it ct«oHy wriHen in ink tn the tpQ€ot ob&v« In 
•v«ry book Utued. 

3. The fotlowinfi terms should b« uso^ in p»«ordinQ the c^i«dition o< the booiii Newj Ooodi Po\ft 



.1 



INTERMEDIATE SCIENCE CURRICULUM STUDY 



Record Book 




Probing the Natural World / Level III 



SILVER PURDiTT 

GENERAL LEARNING CORPORAtlON 



MorrJstown, New Jersey -Park/Rldg©, III. • Palo Alio • Dallas . Atlanta 



ERIC 



• * * • /r" ■ 



■Km 




J ■ 



J 



ISC8 PfiOORAM 



LEVEL I 




LEVEL 11 



Problne th« NfiUtr^portif / Volume 1 / with Teacher'c Edition 
siwieni Rteonf B«*t-rVolume l / with Teacher's Edition 
Matter Set of Equl|>ment / Volume 1 
Teat f^caouree Bogldtl 

Probing the Natural Watid / Volume 2 / with Teacher's Edition 
Record Book / Volume 2 / with Teacher's Edition j 
Master Set of Equipment / Volume 2 
Test Reaouree Beokl«t 



lEVBL III Wfiy You're You T wftHTM^^^ " 

Record Book / with Teacher's Edition / Master 8«it of 
Environmental Science / yidth Teacher's Edition 
Record Boolt / wlth^eabher's Edition / Master Set of 
JnvestlgaMna Variation / with Teacher's Edition 
feword Booi( / with Teacher's Edition / Maater Set of 
-JMSrbIt / with Teacher's Bdnion. 
^^ecord Book / with Tw^er's Edition / Maater Set of 
What'a Up? / with Tedcher's Edition 
Record Book / with Teacher'/ Edition / Maater Set of 
Crusty Probloms / with Teacher's Edition 
Record Book / with Teacher's Edition / Master Set of 
WUfds ai^ Weather / with Teacher's Edition 
Rjcord Boo|( / with Teacher's Edition / Master Set of 

x''^*'**^ ' Teacher's Edition 
R€%d Book-f^J^ Teacher's Edition / Maater Sjit of 



Equipment 
Equipment 
Equipment 
Equipment 
Equipment 
Equipmaiht 
Equipment 
Equipment 

ACKNOWUCttMEIiSs 

reflect the position jr Mlicv oTL f P"-*"*** herein do not rMcetMriiy 

® 1872 THE FLOniDA STATE UNIVERSTFY 

covered by the copyrlgn., ccntaln^Ji ^Sn^:?^:': oTSl" "Xm^lTCST 
pub«c*«on IS not endorsed by the copyrtflht owner, ri Condons ^ 

Photoorepnio. •^-trostet.c'.^iK X"^^^^^^^^ ^ 
etoraflo end retrieval, without written permiwion from the SltfliJ ^ Mommm 

!LLU?TRATIONS: ® 1972 GENERAL LEARNING CORPORATION 
ALL I IGHTS RESERVED. iww 




/ • 



WC8 STAFF 



David a. RtdMd^^CihDireitor , * ' 

William R. Snyder. Co Director 

Ernest Burkmaiu Siwing Committee Chairman 

*iohn R. ionir Editcir 

Dfcaaeo A. Browne. Artist 
* Harold L. Boell, Administration * 

Robert L« Cocanougher, Art birtaor 
*Bcuy Conloo Baliano. Ewtiuation 
"Stswart R Dairtw. f/Wrf frw/- fcarA^ f Education 

George O. D^wu>x^*Ttacktr Education 
■ 4ugm h: HtAlxmMy;-£ditor 



S. Htttchl^son, Fieid Trial Teaehtr Education 
*Saily Diana Kaicher. Art Dirwtor 
*Ja&e Lai«CQ» Art Director 

Adiitn D. Lavelhnidministration 
*Audley C MeOimald. Administration 
•M^. T. Myer». Administration 

Lyim H, Rogers. Artisi f 

Stepheo C. Smilh. Artist . 

toil S. Witon, Assistant Editor 



I8CS ADVISoiv COMMlTTEi 



J. Myton Allan, University of Illinois 

Betsy Conlon Batumo, State University of Sew York at Brockport 
Werner A. Baum, University of Rhode island 
Herman Branson, Lincoln University 

* Martha Duncan Camp, the Florida State University 
Clifton B. ClaTk.^iversity of North Carolina as Greensboro 
Steve Edwards, the Florida State University 

Robert M. Oagn^. The Florida State University \ 
Edward Haeniscb, Wabash College 

* Michael Kasha, The Florida State Uttiversitv 
Russell P. Kropp, The Florida Staie University 
J. Stanley Marshall, The Florida State University 
William V» Mayer, University of Colorado 
Herman Parker, University of Virginia 
Crai^Sipe^^/tiUe University of New York at Albany 

* Hmy &%ltT, University of Fforida 

ClifTord Swartz, State University of Sew York at Stony Brook 
Gaude A. Welch. Macalester College 

Gates Wrilai-d, Manhasset Junior High School, Manhasset. N. Y. 
Herl)ert Zim. Science IVriter Tavermer, Florida 



MATERIALS DEVELOPMENT CONTRIBUTORS 



nis Iht inHud9i wriUng^onfifene^ panMpann §mi of hers who made $ignifican9 €cnirlbuiimM to 
th9 maariais, inHu^ng tut end wj^ th§ oxp^imtmui editiotis. " 

JanciAndcrton,jywf*. yy. QtrM R. f^ukket Bariham Colhge Frank Bitono. KS.t/. HtriUN.iUu, 
Mamlle Stmt College. hotdxkth Oregon Siate Vniv, Cilvin E. Bolin, /:S:a E«rl Brakkcn. 7Wo 

Harbors Mmn. Bobhy hromxi. ES,V, Roben i. Ctllihin, Jr. <i/(Prttti«/l. Bnan W. Cam, (/«/wm/iv c/ 
///mm Uij H. Case, LwnkifA ///. CllUo^ Chtk, Vniversliv of Sorth Ctirolina ci Greemboro. Sara P. 
Craig, hhn OXuiwingJ^m. Keene State College David h: Daicnbrock, DK>ris Daienbnick. 
ESLV. U^ClHyti^Cntveniiy of South Flortdo. Alfin O, Dawson, Dearborn Public Schoott, MIek George 
O. Dawson. F.S.U. Gerrii H. DeBoer. F.S,V, Howard E. DeCamp, Glenn Ellm III Jame» V, DeRote, 
Sewtown Square, Pa Williim A. Deskin, Cornell College. William K. Easleyi Northeau Loumane State 
^ -^CoVege, Xmm'Cmm%¥t VmeenWdfrnzm " Cimilfo Fana^F^^^^ EaJ^oiy moorr 

Ronald A. Fisher, hiaquoketa. Iowa Edwin H. Flemming, FM.S. Paul K. Flood, ES.(l^%fptT W. Frantt, 
Pasitdena City College {Emeriiusl £arl Frteseq, San Francisco State College. Bob Galati, Fullerton, Calif 
J. David Gavenda, The University of Texas, Charles A. Gilman, Winchester, SM. Robert J. QoU, Jacksonttilk 
Vniversiiy. Ralph H. Granger. Jr., iValpoie, NM. H. Winter GrifBih, FS.U. William Cunn. Miami, Fteeida. 
John Hart, Xavier University. John R. Hassard. Georgia State University. J. Dudley Hetmu Futdue Vnhjer- 
:sity. Father Frands Heyden, SJ., Georgetown University, Leonard Himes, Sarasota, Fhrida. Evdyc M. 
Hurlburt, Montgomery Junior College. John R. Jablontki, Bosfon University, Ben M. Johnson* Eastern 
Michigan University. Roger S, Jones, University of Minnesota Leonard A. Kidal, Colorado School of Mines. 
Theodore M. KeHogg, Universi^ of Rhode island Elizabeth A. Kendai^r, University of Illinois. F, J. King, 
FS.U David Klasson, Millville, Calif Ken Kramer, Wright State University, WUIIan H. tdag. FS,U ' 
Robert Irpper. California State College Harold O, Liebherr^ Milwaukee, IfS * Williart D, uiW College . 
of St. Thomas, M^bk LuniS, Beaverton, Oregon, H. D, LmreW; Sorth I'exas State Universiiy. MaxweQ 
Maddock. Solomon Malinsky, Aanijo/^ f/oW(/c Eloise A. Mann, ^tfra^ofA //©//da Harleen W, 
MeAda, University of California at Santa Barbara. Auley A. McAiiley, Michigan State University, E Westey 
MqSm,FS.U Maril>TJ Miklos. Floyd V. Monaghan, Af/r*/^an Siaie t/n/i;err/i^. RuAw F, Morton, 

Westport, Conn. Tamson Mycr, F.S.U Gtnld Ncufeld, F.S.U. James Okey, University of California - 
Lawrence E. Oliver, FSU. Urry O^Reif, Alice. Texas. Herman Parker, University of Virginia Harry A. 
Pearson, Western Australia James E. Perham. Randolph-Macon Woman's College. Darrell G. Philltps. 
Universit}; of id%a Howard Pierce, David Poche, £SX'. Cftflrles O. Pollard, Gttwy to /n5i/rtf re o/ 
Technology. Glenn Fr Powers, Northeast Louisiana State College. J Etne^x Qtne Preston, Louisville. Ky 
Edward Ramey, f:S.t'. Earl R. Rich, t/n/ve^/iv o/ W/tfmi; John Scha^. 5vw«/rf C'liWi^, Canoll A. 
Scott, Williatnsburg. hwa Earle S. Scott, Ripon College. Thomas R, S^feng, FSM. Michael E Stuart, 
Cdiversity of Texas. Sister Agnes Joseph Sun, Mary grove College: Clifford Swartt. State Universf^ of New 
York. .Thomas Teates. FS U. Bill W. Tillery, University of Wvoming. Ronald To^-nsend, University of Iowa 
Mordecai Treblow. Bloomburg State College, Henry J. Triezcnberg, National Union of Christian Schools. 
Paul, A. Vestal, Rollins College. Robert L. Vickci>, Western Australia. Frederick B. Voight, FSU aaudc A. 
Welch. Macalesier College Paul Westmeyer, FS.L. Eari Williams, .niuersity of Tampa. O. R. Wilson, 
Jr., L^iversity of South Alabama Harry K. Wong, Athertotu California Charles M. Wocrfheater, FS.U. 
Jay A Young, King^s College. Victor J. Young, Queensborough Community College. 

The genesis of some of the ISCS material stems from a summer writing conference in J 9^ The m 
participants were: « ^ 

Frances Abbott, Miami Dade Junior College Ronald Atwood, University of Kemuckv. ^eorgc Assousa, 
Carnegie Inststufe. Colm H. Barrcm, Imversity of West Indies. Pegg) B^inel, f's.U. Robert Dinger 
(deceased). Donald BucUin. Vmmrstty of Wisconsin. Martha Duncan Camp. F.S.V. Roy Campbell. 
Broward County Board of Public Ihumctiorr, Fla Bruce B Clearc. Tallahassee Junior College. Ann-ctle 
Hall, Pensacola Florida Charles Holcoimb, .Mississippi Siaie College. Robert Kcmman, Mi. Prospect, 
in Gregory 0'Bcrr> . Coral Gables. Florida. Elra Palmer Baltin James Van Pierce, tndiana University 
Smitfieast. Guenter Schwarz. FS t James E. Smeland, FS L . C. Richard Tillis^'f me ^og Nature Center. 
Florida. Peggy Wiegand. Emorv bniversity. Elizabeth Woodward. Augusta College. John Woolever, Sar- 
asota, Florida 



7 



♦ X 




A pupil's experiences between the ages of 1 1 and i6 probably shape his 
ultimate view of science and of the natural world. During these years, 
most youngsters become more ade^at thinking conceptually. Since 
concepts are sit the heart of science, this is the age at which most stu- 

^ dents first gain the ability to study science in a really organized way. 
Here, too, the commitment for or against ^science as an interest or a 
vocation is often made. 

Faradoxically, the students at this critical age nave been the ones 
leasi affected by the recent effort to 'produce new science instructional 
mateiials. Despite a number of commendable efforts to improve Ae 
situation, the middle years stand today as a comparatively weak link in 
science education between the rapidly changing elementary curriculum 
and the recently revitalized high school science courses. This volume 
and its accompanying materials represent one 'attempt to provide a 
sound approach to instruction for this relatively uncharted level. . 

— Arihe outsct^hfr^ganizefs-of ^ 4SGS Projea-dcdded that it 
would be shortsighted and unwise to try to fill the gap in middle 
school science education by simply writing another textbook. We chose 
instead to challenge some ^ of the most firmly established concepts 
about how to teach and just what science material can and should be 
taught to adolescents. The ISCS staff have tended to mistrust what 
authorities believe about schools, teachers, children, and teaching until 
we have had the chahce to test these assumptions in actual classrooms 
with real children. As conflicts have arii^en, our policy has been to rely 
more upon what we saw happening in the fehools than upon what 
authorities said could or would happen. It is largely because of this 
policy that the ISCS materials represent a substantial departure fr6m 

the norm. j 

The primary difference between the ISCS program and more ^feon- 
ventional approaches is the fact that it allows each student to travel 
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at his own pace, and it permits the scope and sequence of instruction 
to vary with his interests, abilities, and background. The ISCS writers 
have systematically tried to give the student more of a role in deciding 
what he should study next and how soon he should study it. When the 
materials are used as intended, the ISCS teacher serves more as a 
"task easer" than a "task master." It is his job to help the student 
answer the questions that arise from his own study rather than to tiy 
to anticipate and package what the student needs to know. 

There is nothing radically new in the ISCS approach to instruction. 
Outstanding teachers from Socrates to Mark Hopkins have stressed the 
need tq personalize education. ISCS has tried to do soiiicthing more 
than pay lip service to this goal. ISCS' major contribution has l>een to 
design a system whereby an average teacher, operating under normal 
constraints, in an brdinary classroom with ordinary children, can in- 
deed give maximum attention to each studpnfs progress. 

The development of the ISCS material has been a group effort from 
the outset It began in 1962, when outstanding educators met to decide 
what might be done to improve middle-grade scienceiSching. The 
recommendatic^|bf^these conferences were converted into a tentative 
plan for a set of instructional materials by a small groups of Florida 
State University faculty members. Small-scale writing sessions con- 
ducted on the Florida State campus during 1964 and 1965 resulted in 
pilot curriculum materials that were tested in selected Florida schools 
during the 1965-66 school year. All this preliminary work was sup- 
ported by funds generously provided by The Florida State Uni^"ereity. 

In June of 1966; financial support was, provided by the United States 
Office of Education, and the preliminary effort was formaliz<;d into 
the ISCS, Project. Later, the National Science Foundation made sev- 
eral additional grants in support of the ISCS effort 

The first draft of these materials was produced Tn 1968, during a 
summer writing CQn(erence. The conferees were scientists, science 
educators, and junior high school teachers drawn from all over the 
United States. The original materials have been revised three times 
prior to their publication in this volume. More than 150 writers have 
contributed to ihft jnaterials, and more than 180,000 children, in 46 
states, have been fiivolved in their field testing. 

We sincerely ftope lliRt the teachers and students who will use this 
material will find that the great aiHoufifof time, money, and effort 
thai has gone into its development has b^en worthwhile. 



Tallahassee, Florida The Directors 

February 1972 . intermediate science curriculum study 
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rTlris Record toJt Is wffeire you should writ^ your answers^ 
l>y to fill in die answer to each question h you come to it 
If die lines are'not4ong enou^ for your answers, use the mar- 
too. 

• Fill in the blank tables with the data from your experimenfis. 
And use the grids to plot your graphs- Naturally, the answers 
depend on whai has come before in the particular chapter or 
excursion. Do your reading in the textbook and use rhis book * 
only for writing down your answers. 
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WORLD POPULATION 



Birthrate 



= 311,000 per day 



Death rate 



= 138,200 per day 



Gain in population = 



per day 
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Excursion 1-1 
A Real Kilter 



Figure 1 
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Year 
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Bxeursiofi 2-1 

Rearranging 
Particles 



Excursion 2-2 
Bounty Huntei^ 
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Excursion 4-1 
Clean 

ViBgetafai.^i? 



T«bl»1 



I day after 
planting 



2 days after 
planting 



3 days after 
planting 



4 days after 
planting 



5 days after 
planting 



Container A 



Container B 



Container C 



6 days after 
planting 



Average 
ietgKt~ef~ 
Seedlings 




General 

— Cenditen- 



of Roots 




Additional Observations 
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POPULATION CHANGES 



Parent 
Set 


Generation 


* 

Parent 


2nd 


3rd 


4th 


Sth 


1 


12 










2 


12 










3 






— ^ 






4 


12 










5 


12 











Rgure 2 
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How Well Am I Doing? 



You probably wonder what you are expected to learn in this science 
a>urse. You would like to know he w well you are doing. This sectidn 
of the book will help you find out. It contains a Self-Evaluation for 
each chapter. If you can answer all the questions, you'i« doing very 
weU. . 

The Self-Evaluations are for your benefit. Your teacher will not use 
the results to give you a grade. Instead, you will grade yourself, since 
you are able to check your own answers as you go along. 

Here's how to use the Self-Evduations. When you finish a chapter^ 
take the Self-Evaluation for that chapter. After answering the questions, 
turn to th^ Answer Key that*is at the end gf this section. The Ansvyer 
Key will /tell you whether your answers were right or wrong. 

Some questions can be answered in more than one way. Your answers 
to these questions may not quite agree with those in the Answer Key. 
If you mtfs^ a question, review the material upon which it was based 
before going on to the next chapter. Page references are frequently 
included in the Answer Key to help you review. 

On the next to last page of this booklet, there is a grid, which you 
can use to keep a record of your own progress. 



Write a definition for plague. 



Circle tKe answer that best describes the proportion of Europeans 
who died of the plague in' the 14th century. 
«. 1 out of 10 

b. 3 out of 10 

c. 5 out of 10 

d. 7 out of 10 • 
t. 9 out of 10 



□1-3. Circle the answer that best describes the movement of the plague 
across Europe in the 14th century. The plague started in the 

a. west and moved east. 

b. east and moved west, 
c south and moved north. 

d. north and moved south. 

e. central portion and spread out in all directions. 



\ 



□1-4. An oil tanker spilled oil during a storm in the Gulf of Mexico. 
The ocean currents quickly moved the oil in a southerly direction. For 
each half-hour period, show how far the oil had spread by sketching 
a line across the map on page 40. (Notice that a line has already been 
drawn for the 2:00 p.m. information.) 



3S 



/ 



Time 


Distance or Oil 


(P.M.) 


^rom Ship (m) 


2.00 


300 


2:30 


iSOO 


.3:00 


1750 


3:30 


2250 


4:00 


3000 




Flgura 1-1 

□1-5. The nature of disease was little known in the 14th century. List 
two or more of the ideas offered at the time to explain the plague and 
its spread. 



□1-6. We now know much more about the nature of disease than was 
known in the 14th century. List two or more of the conditions that wc 
now know helped the plague spread so quickly. 



SELF-EVALUATION 2 Circle any of the excursions for this chapter that you completed. 

2* 1 f 



/ 



□2-1. Name two factors that are necessary for a match to bufB. 
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□^^What is the main input from the surroundings Xo a burning 



□2-3. Is oxygen an input to, or an output fromra burning match? 



□S^ List th^butpats from a burning match to its surroundings. 



□2-5. Define the word system as used in this unit. 



□2-«. Describe how the following terms are related: componenu system, 
input, and output. 



□2-r. Many people have pets and house plants in their homes. Figure 
2-1 shows a cat-geranium-human air system. Complete the figure by 
drawing inpiit-output arrows for th^ exchange of gases between the 
animals and the plant. \ 







li 

■f 



J. 



m 

m 

m 
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□2-8. Name the gas output of the geranium that is an input for humans 
and eats. 



□2*9. Name the gas output of humans and cats that is an ii^put for 

^^-^ 

□2-10. A system that includes several kinds of organisms is shown in 
F^ure 2-2. Place each organism, in the appropriate category below: 

Producer(s) ! 



Decomposer(s) 



Consumer(s) 



Mieroseoptc view of baetvria 



Hawkf 




Figure 2-2 



52 



□2-11. Figure 2-3 includes each of the organisms shown in Figure 2-2. 
Complete ihe diagram by drawing input-output arrows labeled "Food " 
•*Ojygen/* "COa/Vand/'Wastes." 



Gopher 



Snakt 



Carrot 



Hawk 



BMtaria 



FIsura 2-3 



□2.12. Suppose a combination of poisoning and trapping removed all 
the gophers, from the\system shown in Figure 2-3. Describe the effect 
this might have on the 
a number of carrot^. 



b, number of snakes. 



e. number of hawks. 



d. kinds of bacteria. 



□2-13. Explain why green plants in a food-chain system are called 
producer. (Oxygen is not to be considered as a food. 



T 
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□2-14. Construct a diagram using labeled arrows to show the input 
and output of a green planP in sunlight. 



□2-1 5. In what way or ways do living things change their surroundings? 



□2-16. What kinds of effects do you have on your environment in just 
one day*s time? 



1 



J SELF-iVALUATldN 3 Circle the excursion for this chapter if you completed it 



□3-1. Most organisms require oxygen. Aquatic organisms (those living 
in water) get their oxygen from the oxygen gas dissolved in the water. 
What type of organisms supply oxygen to the water? 



□ 3-2, Define biochemical oxygen demand (B.O.D.). 
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□3^^ In Chapter 3. you did various experiments with yeast and milk 
m order to study some of the changes tteft take place in surface waters. 
What organisms did the yeast represent in those investigations? 



Whfii did the milk represent in those investigations? 



Methylene blue solution may be added to water as an indicator 
for what substance? 



□M. A scientist has three test tubes (A. B. and C) of clear solutions. 
He adds a little methylene blue solution to each of the tubes, shakes 
them, and looks for a color change. He observes Uiat tubes A and C 
bc^me colorless, while tube B remains blue. Circle the statement below 
that would be a logical conclusion from the experiment. 

©. Oxygen is present in tubes A and C but not in B. 

^ COj is present in tubes A and C but not in B. 

c. Oxygen is present in tube B but not in A and C. 

<i CG.^ is present in tube B but not in A and C. 

e. Ojiygen is present in all tubes, but only tube B has COg. 

□M. Circle the statement that best describes what happens to the 
biochemical oxygen demand when the concentration of sewage is 
increased in surface waters. 

e. It remains the same because microorganisms take in the oxygen 
released by sewage. 

b. It remains the same because sewage lakes in the oxygen released 
by microorganisms. 

c. it increases because microorganisms use up oxygen when 
decomposing sewage. 

d. It dccrcajies because microorganisms release oxygen when de- 
composing sewage. 

n^7. For years, the same amount of sewage has been dumped into 
a river daily. Now the people want to dump less sewage. As the amount 
of sewage is reduced in the river, what will happen to the 
M. population of microorganisms that are decomposers? 



55 



45 



b. biochemical oxygen demand of the living organisms? 



□3-8. An organism called "glug" reproduces every 30 seconds by 
dividing into two glugs. If you start out with one glug, how many glugs 
will there be at the end of three minutes if all glugs live? 



^ aa-g. Define pollution. 



SiLF-iVALUATiON 4 Circle the excursion for this chapter if you completed it 

4-1 



□4°1. Detergents, while better than soap for washing clothes, create 
pollution problems. What are three pollution problems caused by 
detergent use? 



□4-2. For animals, the most important gas output from plants is 
□4-3. For plants, the most important gas output from animals is 



□4-4. What is meant when a substance is called "biodegradable"? 
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□4-8. Below is a list of organisms. Complete the table by writing the 
name of each organism next to the concentration of DDT you predict 
It would have in its body. . 



Concentration of DDT 


Organism 


0.3 


Minnow 


0.9 


Bigger fish 


Z4 


Algae and nucroscopic 
organisms **" 


21.6 


Fish-eating bird 



□4-A> Phenol red is used as an indicator for 



; ■ f 
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Q4-7. Is the gas exchange of germinating seeds with their environment 
most like the gas exchange between gre„n plants and air, or between 
animals and air? 



A student placed 24 radish seeds on a damp paper towel in a 
small dish. Three days later he observed that 18 of the seeds had 
germinated. What percentage of the radish seeds had germinated at 
that time? 



□4-9. Rearrange the following list of organisms in the order of :heir 
relative numbers in an area. That is, list the most abundant organism 
first, and tiie least abundant organism last: Rabbits— Green Plants- 
Coyotes. 



□4-10. There is no fanning anywhere near Antarctica. Yet DDT has 
been found in the fish-eating birds that live there. DDT is used to 
control pests on land many thousands of miles away. Explain how DD*^ 
can get from the area where it is used, into fish-eating birds in Antarc- 
tica. 



□4"11. List three causes of pollution problems. 



□4-12. Circle one of the following characteristics of a certain substance 
that cannot cause pollution problems. 

a. Serves as food for microorganisms. 

b. Is nonbiodegradable. 

c. Has poisonous effect when present in large amounts. 

d. Changes phenol red color to yellow. 

□4°13. List three foods from which >'om might pick up nonbiodegrad- 
able pesticides such as DDT. 



SELF-E VALUATION 5 nS-l, According to the graph in Figure 5-1. which one of the foUowing 

statements best describes the relationship between the concentration 
of dissolved gas in water and the temperature of that water? Circle the 
answer you select. 
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T«inptratui« of Water 



Figyro S>1 



The ^aph indicates that the amount of dissolved gas 

a. increases with increl^ing temperature. 

b. decreases with increasing temperature. 

c. decreases with decreasing temperature. 

d. doesn*t change with changes in temperature. 

□S-2. Study Table 5-1. It shows possible relationships between water 
temperature and the amount of dissolved gas. 

Which column best describes the relationship of temperature and 
di^ived oiiygen? 



Temperamre 

CC) 


Amount of Dissolved Gas 
(gm/IOO ml) 


A 


B ' 


C 


D 


0 


.0029 


.0065 


.0061 


.0000 


20 


.0008 


.0049 


.0042 


.0011 


40 


.0052 


.0030 


.0028 


.0023 


60 


.0012 


.0019 


.0014 


.0035 


80 


.0043 


.0008 


.0031 


.0054 


100 


.0019 


.0000 


.0068 


.0069 



□5»3. Circle ihe siatement that best descril^s the relations \ip between 
temperature and the rate of chemical change. 
«. As the temperature increases, the rate of chemical change de- 
creases. 

b. As the temperature increases, the rale of chemical change in- 
creases. 

c. As the temperature decreases, the rate of chemical change in- 
creases. 

d. The rate of chemic^ change is not affected by temperature. 

Lj9'4. The vvaier iemperaiure in a river is being increased because of 
thermal pollution. This increased temperature would cause the rates 
of the chemical reactions of photosynthesis in aquatic plants to 

a. increase. 

b. decrease, 
■e. stop. 

d. remain tlie same. 
Explain your answer. 



OS-S. Circle the statement that best describes the meaning of cold- 
blooded. 

The temperature of a cold-blooded animal 
. a. is, lower than that of a warm-blooded arjmal. 
b. is always close to the freezing point of >vater. 
e. changes as the environmental temperature changes, 
d. stays the same even if the temperature of the environment changes. 

□ 5-S. What is meant by saying that animals are temperature sensitive? 



□ 5-7. Name a common source of thermal pollution. 



□ 5-8. Jn terms of temperature sensitivity, why are goldfish good 
household p6ts? 



Why are irout !ike|y to die in tlierraally polluted rivers? 



□8-10. Using Figure 5-2, select the numbered part of the graph that 
best represents each of the following: 
a> Highest oxygen concentration 

li. Lowest oxygen concentration 

c. Lowest water temperature ^ 

A Highest B.O.D 

Lowest B,O.D 

f. Highest water temperature 



SEWAGE 
INPUT 



HOT WATER 
INPUT 



Oxygen 
Tomporatura • • • • • 
B.0.0. 

(Bloehomicat 
0)QfS«n demand) 




ABC 

INCREASING DISTANCE DOWNSTREAM 



□ 8°11. A Study was made of the oxygen content of two areas of a river. 
One area is near a power-generating plant that adds warm water to 
the river. In this area it was observed that the oxygen content was much 
less than in the colder water area. What are two factors that can explain 
this difference? 



1 
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□5-12. Describe in your own words what you think is harmful about 
thermal poUutioQ. 



□5-13. In what way do you contribute to sources of thermal pollution? 



□5»14. The diagram below shows the proposed plans for an atomic 
power plant 

If you had to vote on whether or not the plant could be built at the 
location suggested, would you vote Yes, or No? Explain your answer. 



r 



Wator 



Steam 



Cooling-systGrn pipes in tho ocean 
wlH cool etoom to water. 



Atomic 
power 
plant 



PoKr@r to city 



SELF-iVALUATlOW @ Circle the excursion for this chapter if you completed it 

6-1 



Define air pollution. 
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□M. Circle one of the following statements that will not be true if 
present trends continue. 

The number of motor vehicle registrations will increase, 
to. The number of families owning only one automobile will increase. 
iC The number of families owning two or more automobiles will 
mcrease. 

A The number of families owning automobiles will increase. 
□e-3. Describe why carbon monoxide is so dangerous to human health. 




□M, l^^tlJiree ways in which air pollutants may injure human health. 



□•-S. List three other ways in which air poUutants create problems 
for humans. ^ 



□6»€. How might you reduce smog in a city? 



□6=7. The automobile is considered by some to be the single most 
important contributor to air pollution in the U.S. Mow can vou exolain 
this? (Or why is this possible?) ^ 



\ 



□6-8. What recommendations do you have for reducing air pollution 
due to automobile exhaust? 



SELF-EVALUATION 7 Circle any of the excursions for this chapter that you completed. 



7-1; 7-2; 7-3 



□7-1. Draw a typical population curve on the blank graph in Figure 
7* 1 • 



Figurs 7-1 



Time 



□7-2, On the blank graph in Figure 7=2, draw the general shap^ of 
the human population curve as it presently looks. 



II 
I- 

CO & 



Tim© 



□7-3. A number of variables may contribute to the leveling off of u 
population. Describe at least three of these variables. ^ 
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□7-4. Give two reasons why early settlers in the western United States 
were not bothered by pollution problems. 



□7-5. Define population explosion. 



□7-6, Can the present human population growth rate continue in- 
definitely? Explain your answer. 



\ 



□7-7. What effects could pollution have on the human population 
growth? \ ^ 



□7-©. The curve in the graph of Figure 7-3 represents a population 
curve. 



Label the following two points on the ciirve. 

A. The point at which the number of deaths about equals the num- 
ber of births 

B. The point of the most rapid population increase 




Figure 7-3 



"nme- 



SELF-EVALUATION 8 Circle the excursion for this chapter if you completed it. 

8-1 



□8-1. Write a word formula that could be used in calculating the daily 
population change for a ci^. 



□ 8-2. Circle one of the following statements that will not be true if 
present trends coniinue in the United States. 

a. The population will continue to grow as fast as it has in the past, 
at least for some time. i 

b. HumjHi birthrate will equal human death rate. 

e. Pollution problems will become more serious as population be- 
comes more concentrated, 
d. Cities will grow in size. 

□8-3. How could stopping the use of all pesticides cause other prob- 
lems for humans? 



m 
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□8-4. Suggest a solution to city noise pollution resulting from air 
\ planes. 



— ^ — ■ — _ , _ 

□8-5. Is your solution (from question 8-4) likely to produce other 
problems for humans? If so, what are these problems? 



□8-6, What makes the solution to our major pollution problems so 
difficult? Why is there not a simple solution? 




J. 



□8-7. You live in a small town. A Jarge chemicax industry is interested 
in locating a new plant there. The plant would provide employment 
for 500 to 600 people. This would add more than $1,000,000 to the 
town*s economy, not to mention a big increase in tax money. If the 
city encourages this company, other industries may, in turn, decide to 
locate in or near the town. This could be the beginning of major growth 
for your area. 

The head man of the chemical industry admits that the new industry 
may cause s^me pollution of a nearby river. He says, however, that 
at this time his company could not spend more than a few thousand 
dollars in trying to eliminate this pollution. 

As chairman of the city planners, you have to vote for or against 
allowing the industry to locate in your town. Think about the advantages 
and tlie disadvantages to your city. 

What additional information would help you decide how to vote? 




What will your vote be and why? 



h- — 

a 



□8«8c Disposing of junked car bodies has become a serious md ex- 
pensive problem in the United Stales. After all usable parts have been 
removeti, the car bodies are treated in one of several ways. They may 
accumulate in junkyards, piling up for years. They may be^s^ipped by 
barge out to sea and dumped overboard to make artificial re@fs. Or 
they may be compressed by machine into a small bale, shipped to & 
steel mill, and converted into new metal products. (Heat generated by 
the compression bums up the cloth and plastic in each car.) 

a. What are the economic problems associated with each of these 
methods of disposal? 



T 1 




1 







b. How'dbes each reduce or add to the pollution of our environment? 



□8*9» A newly constructed lumber mill on occasiDn has produced a 
smog probl'^m in a small nearby city. The following solutions to this 
smog problem have been proposed. 

1. Warn the residents when smog levels become dangerous, so they 
may stay indoors. 

2. Close the lumber mill, 

3. Close the lumber mill on days when weather conditions are likely 
to produce smog in the city. 
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6. Conslnicl giant air-deflection fans to change the dircaion of smoke 
movement. * 

S. Coasiruct a smoke-tiltering sy<vicm at the lumber mill. 

S. Move the lumber mili to the other side of the city, 
a Which of the suggested solutions is most impractical? Could 
each be considered impractical? 



T 
i. 



b. Which of the suggested solutions will probably raise taxes? 
Could e&ch po.«',ibly raise taxes? 



c What are two problems associated with solution 3? 



f-. 



A Which of the suggested solutions might increase the cost of 
lumber? Could each possibly raise, lumber costs? 



Who is responsible for the solution of the pro^ m? 

Lumber company 
b. City government 
c City citizens 
d State government 
t. All of the above 
f. None of the above 
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□8-10. A pesly insect in the southeastern United States is the five am. 
One of the suggested solutions to this problem is to spray the land with 
a chemical called mirex. Mirex kills fire ants. What are some questions 
you would raise before allowing the chemical to be used? 



□8-11. Two of the world's greatest problems are called the two P's: 
population and pollution, 
a. Explain how these two problems are related. 



b. If population is controlled, will pollution disappear? Explain your 
answer. j 
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Self-Evaluation Answer Key 



SgLF-EVALUATION 1 

1*1 e Your definilion should include the idea that a ;>lague refers to an epidemic disease causing 
a hig^ mte of mortality. 

^ 3 out of 10 

1«3» 0» south and moved north. 




Some Mid it was ^read by the miasma, or poison cloud. Others suspected such things as 
tarthqitakes. fire ptllors, and other mysterious occurrences. Some suggested that it was bottled 
up is v^stb and carried by evil men and released. 

1-^ Crowded living, unsanitary conditions, and mfcstation by rats and other vermin 



SELF-EVALUATION 2 

Sol, Heal and oxygen. You will rementber that you used friction as your source of heat energy 
to light your match. 

2-2. Oxygen fiom the air 

2*4, Input to 

2-4, Carbon dioxide, water vapor, ash, sulfur oxide, phosphorus oxide, energy 
2«4. A system is a set of ihings that influence each other. 

2-S. A system is a sel of things thai influence each other. The ihmgs thai make up a system are 
called components. The input lo one component consists of ihosc things that it lakes from the 
surroundings. The otitpm constj^ts of those things thai arc released lo the surroimdings. Recall 
the match-air system. 

2«7. 




Oxygen 



Carbon dioxide 



Carbon dioxide 




Oxygen 



2«*8« Oxygen 

2-9* Carbon dioxide 

2»10. Producer(s): carrots 

Deconiposcr{s): bacteria 
Con$umer(s): gopher, snake, hawks 

2-11. 



Figure 2-3 
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.2«1i. a The number of carrots would probably increase because the gophers were not there 
to eat them. 

The number of snakes .would probably decrease because there would be fewer gophers 
there for them to eat« and so the snakes would probably leave 4he area. 

e. Since the number of snakes would probably decrease, the number of hawks probably would 
decrease also, since the hawks feed on the snakes. The hawks would also probably leave tite area 

d The number of bacteria would probably decrease because the number of animals supplying 
wastes decreased, or antmai decomposers would decrease while plant decomposers increased. 

2«13» Oreen plants use energy from the sun to build chemicals needed for growth, lliese chemicals 
store some of the energy that came originally from the sun. They are therefore called producers, 
since ihey produce the '*tood" utilized by other orgamsms. 

2A4 

Oxygen 



COg 



PLANT 



Living things remove things from their surroundings and add things to their surroundings. 

2-18. You should have included in your description all the things you took from your environment 
and all the things you added to your environment during one day. 

These include the following. 

Input to you Output from you 

1. Food L Carbon dioxide 

1 Oxygen 2. Other wastes 

3. Water 3. Heat 



SELF-EVALUATION 3 

3»1* Green aquatic plants 

The need for oxygen by living things 
3-3. The yeast represented the decay organisms. The milk represented the sewage, 
3-4. Dissolved oxygen 

3-8. C Oxygen is present in tube B but not in A and C. (Remember that methylene blue turned 
colorless as dissolved oxygen was removed from the solution.) 

3-8. It increases because microorganisms use up oxygen when decomposing sewage. (Remem- 
ber that in your experiment oxygen was used up faster when the concentration of sewage was 
mcreased. Tliis was caused by the microorganisms using up oxygen in decomposing sewage.) 

3^7. a. The population of miaoorganisms that are decomposers will decrease, since there will 
not be as much sewage available for them. 

b» The biochemical oxygen demand will decrease, since the amount of sewage to be decomposed 
will be less. There will be less oxygen needed to decompose the smaller amount. 

3^. 64 glugs (At the vnd of 30 seconds, you will have 2; at the end of 1 minute, you will have 
4; at the end of ^ minutes, you will have 8; ai the end of 2 minutes, you will have 16; at the 
end of 2j minutes, you will have 32; at the end of 3 minutes, you will have 64.) 

3-9. Your definition should indicate that it is the addition of some excess to the environment 
that results in changing the environment so that it is no longer sutuble to support that life which 
originally inhabited that environment 



SELF-EVALUATION 4 



^ Detergents are longer lasung than soap, have more suds than soap, affect the germtQAlioo 

of seeds« and are biodegradable by algae, resulting in algae population explosioQA. 

4^2. oxygen. 

4-3. carbon dioxide. 

4«4. A substance is biodegradable if it ts capable of being decomposed (chemically broken down) 
and utilized by organisifis. 

4-S. 



Concentration of DDT 


Organism 


03 


Algae and microscopic 




organisms 


0.9 


Mirmow r 


2.4 


Bigger fish 


21.6 


Fish-eating bird 



4»6. carbon dioxide. 

4<»T. Germinating seeds use oxygen from the environment, so they are more like animak in their 
exchange of gases in the air. 

4^, ^ X 100 = 75% 

4«6. Green plants (most common)—- Rabbits— Coyotes (least common) « 

4«10, We And DDT entering oceans along the land areas where it is used. Plants in the ocdan 
pick up the DDT. Small organisms feeding on planu pick up the DDT. Small fish feeding on 
these small organisms concentrate DDT in their bodies. These fish are able to move farther from 
the place where DDT was applied. Larger and larger fish concentrate DDT in their bodies. These 
fish move great distances from the place of application, eventually reaching the Antarctic waters 
where fish-eating birds feed on them. 

4«11. Excess sewage; cleaning agents (detergents); pesticides 

4^12. cL Changes phenol red color to yellow (the fact that a substance causes an indicator to 
change color does not make it a contributor to pollution). 

4-13. Meat, fish, eggs, milk, and vegetables are all possible sources of pesticides. 
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SELF-iVALUATiON § 

$•1. b. decreases with increasing temperature. 
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ft*2. Column B 

(The imount of oxygen that can dissolve in water decreases with increasing temperature. Column 
B is the only column that shorn tliis relationship.) 

M. b. As the temperature increases, the rate of chemical change increases, 

M. increase. Since photosynthesis involves chemical changes and increasing the temperature 
increases the rate of a chemical change, photosynthesis may increase. 

Mo 0» changes as the environmental temperature changes. 

8-4. When an animal is cold-blooded, its temperature changes as the environmenml temperature 
changes. If the temfwraturc nf thf environm^t is too low or high, the animal will die. 
Therefore^ certain animals are temperature sensitive. 

ft>7. Power-generating pl;^nts 

M. Ooldiish **prefer'* water that is room temperature. 

M. Trout '-prefer" colder water temperatures. They wiU die if the water is too waim because of 
insufficient oxygen. 

S-10. a. I; Ill; I; d. Ill; I; I. Ill 

5»11. The concentraiion of dissolved oxygen is less in warm water than in cold water. Living 
organisms use dissolved oxygen more rapidly in warm water than in cold water. 

9*12* Your description should include the effects thermal poUutton will have on plant and animal 
life in the water. 

MS. You should include any ways in which you increase the temperature of surface waters. 
8%14» Your explanation should indicate what you think about the resulting thermal pollution. 



SELF-EVALUATION 6 

••1. Air pollution may be considered as any of tlie materials that man adds to the air. Your 
definition may be quite ditfercnt, depending on your way of thinking. Even good things in large 
amounts may be bad. 

•»S. b. Tlie number of families owning only one automobile will increase. (The trend is toward 
families owning two or more automobiles mstead of one.) 

Carbon monoxide can cause death if its concentration is high enough. Small concentrations 
can cause dizziness, headaches, fatigue, and slowed reactions. It reduces the abilif^ ot olood to 
carry oxygen. 

^4. They may produce lung diseases. They can irritate the eyes, nose, and throat Ibey can cause 
headaches, general fatigue, and interfere with normal breathing. 

<^5. They can kill plants, destroy metals, produce smog, dirty objects, and reduce visibility. 
Reduce the amount of air pollution. 

6-7. Motor vehicles are the largest contributor to air {dilution. Since there are more cars than 
any other types of motor vehicles, cars could be considered the single most important contributor. 

1^6. Possible recommendations may include the use of anti-poHution devices, changing the types 
of engines, or even reducing the number of automobiles. The pracUcahty of each recommendation 
should be considered. 





Time 



Present 



7-3. The presence of disease organisms; the presence of wastes and poisons; the amount of food 
and needed gases; and the availability of space for the organism. 

7-4. There were very few people in the area, and there was no real industry to cause pollution 
problems. 

7-S. Population explosion refers to a population increase of an organism at an explosive rate. 

7-8. One or m6re of the variables that you should have listed in 7-3 will probably ^use the 
human population growth to levei off. 

7-7. Pollution can cause disease and reduce food supplies, resulting in a leveling off of human 
population growth. 

7-S. 



8ELF«EVALUATION 8 

People* People* 
••I* PbputoEioo » births 4» moving - Deaths - moving *optionaJ 

ch&nge io awsy 

bi Httmaa birthrate will equal human death rate. 

•-9. Your amwer should include the idea chat the number of pests oouid become so large a$ 
to possibly cause sickness or disease. Food supplies could become smaUer if plants and animals 
are being atucked by the pests. 

t^. There are several possible solutions. How economicaUy feasible is the one you suggested? 

W. The problems could be econonitc or perhaps simply cause inconveniences. The important 
thing to tee is thai by trying to solve one probleou you usually create others. 



As you have probably already seen many times, a solution to one problem creates different 
problems. HopeAiUy, you could give several good examples of this. 

ft»7. You c:bould be able to defend whatever decision you made« 

e-t. Junkyards ftjU of cars take up valuable lan d. Machines to compress the cars and convert 
them into new metal products are expensive; so also is the transportation necessaty for dumping 
ml sea> 

tk There are several pollution problems associated with junkyards. The ugly sight and problems 
with rats are just two you may have mentioned. The heat generated by the compression machines 
and the burning of the cloth oud plastic are pollution problems associated with the other disposal 
method. 

t-9. Ai The one that is most impractical depends on your point of view. Some are more impractical 
than others. 

Ik Solutions 2 and 3 perhaps would raise taxes more than the other solutions would, 
e. If s often diOicult to predict weather conditions, and they can change rapidly. It would be 
(UfBcult for employees to have their jobs depend on the weather, 
d. Solutions 2 through 6 could possibly cause an increase in the cost of lumber. 

ft^lO* Among the questions you may ask are the following: (a) How big a pest are the fire ants? 
(b) What problems do they cause? (c) What are the problems that Mirex would cause if it was 
used? (d) How much do we really know about Mirex? 

The larger the population, the greater the pollution seems to be. 
IL Population control probably wouldn't make pollution disappear. You should be able to 
explain why. But you should also be able to explain bow it would help the pollution problem 
to control population. ' 
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My Progress 



Keeo track of your^jM-ogress in the course by plotting the percent 
correct for each Self Evaluation as you complete it. 



Percent correct = Number correct 



Number of questions. 



X 100 



To find how you are doing, draw lines connecting these points. After 
youVe tested yourself on all chapters, you miy want to draw a best-fit 
line. But in the meantime, unless you always get the same percent 
correct, your graph >^ill look like a series of mountain peaks. 



RECORD OF MY PROGRESS 
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